MHHCTEPCTBO HAYKU U BBICLIETO oOpa3oBanus Poccuiickoit Denepanun
HAITMOHAJIbHBIN NCCJIENOBATEJIbCKHUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)
Ousnueckuii GpaxkynbreT

YTBEPXIEHO:

Jexan ¢pusnyeckoro GakyapTeTa
C.H. ®unumonos

Pabouast mporpaMma JUCIUTLTAHBI
MexaHnnka
10 HAMPABJICHUIO MOATOTOBKH
03.03.02 duszuka

HamnpaBneHHocTh (MMpo¢uib) MOArOTOBKHU:
«DyHaaMeHTAJIbHAsA Gu3uKa»

dopma 00ydeHuUsI
Ounas

Kpanuduxanms
bakaaasp

I'on npuema
2024

COT'JIACOBAHO:
PykoBonurens OII
O.H. YaiikoBckas

[Ipencenarens YMK
O.M. Crocuna

Tomck — 2024



1. Iesap 1 ni1aHUpPYyeMBble Pe3yJbTAaThl 0CBOCHHUS M CHMILIMHBI (MOIYJIs1)

Iesbr0 0CBOEHMSI JUCLMIUIMHEIL ABJsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLUI:

—OIIK-1 — CnoocoGHOCTh TPUMEHATh 0a30Bble 3HAHMS B OOJNACTH  (PHU3UKO-
MaTeMaTHYeCKuX M (WIM) €CTeCTBEHHbIX Hayk B cdepe cBoell mnpodeccrnoHaIbHON
JESTEIIbHOCTH;

—IIK-1 — CnocoGHOCTh MPOBOAMTH HAy4HbIE MCCIEJOBAHUSA B BBIOpaHHOH obsacTH ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX AKCIEPUMEHTAIbHBIX M TEOPETHUUYECKUX METOJO0B, a TaKKe
MH(POPMALIMOHHBIX TEXHOJIOTUH.

Pe3ynbraramMu 0cBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

—HOIIK-1.1. — 3HaeT OCHOBHBIE 3aKOHBI, MOAEIH U METOIbl UCCIEIOBaHUS (PU3HMUECKUX
IPOLIECCOB U SIBJICHUM;

— UIIK-1.1. CoGupaer ¥ aHATU3UPYET HAYYHO-TEXHUYECKYI0 HH(POPMALHUIO MO TeMe
ucciieIoBaHusl, 0000111aeT HayuHbI€ JaHHbIE B COOTBETCTBHUHU C 33a4aMU UCCIICI0BaHMSL.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— OcBOMTb NOHATUIHBIN anmapaT v ONpeAeIeHus, U3JI0KEHHbIE B Kypce MexaHHKa.

- OBJI&I[GTB OCHOBHBIMH MCTOAAMHU U3YUCHUA MCXAaHUYCCKOTI'O ABHUIKCHUA.

—YMeTh TNpUMEHATh NOJYYEHHbIC 3HAHUS IS PEHICHUS TNPaKTHYECKUX —3a/1ad
pohecCuOHATIBHON e TENbHOCTH.

3. MecTo AucuuiuinHbl (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOIi NPOrpaMMbl

JlucumniuHa OTHOCUTCS K 00s13aTEJIbHOM YacTH 00pa30BaTeIbHON IPOrPaMMBI.

4. Cemectp(bl) ocBOeHHs U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

Cewmectp 1, sK3aMeH.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUMIIMHBI

I[J'ISI HN3YUCHUA U TIOHUMAaHUA MaTCpuajia HaHHOﬁ JHUCIHUITIINHBI 06yqa}01u1/1171051 JOJI2KEH
BJIaACTb OCHOBHLIMU IMOHATHAMHA U METOJAaMH KypCa (bHBI/IKI/I 06H_I€06pa3OBaTeHBHOI71 HIKOJIBI.

6. SI3bIK peaau3anun

Pyccknii

7. O0beM QUCHUIIHHBI (MOTYJIA)

OO61mast TpyA0€MKOCTh TUCIUIUTHHBI COCTaBsieT 8 3.e., 288 yacoB, U3 KOTOPHIX:
— JIeKInH: 64 u.;

—npaktuueckue 3anarus: 80 u.;

— B TOM YHCJIe TIPaKTHYECKask OITOTOBKA: 64 4.

O06BbeM caMOCTOSATENEHOM padOThI CTYIEHTA ONpeAeNieH YIEOHBIM IIaHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE M0 TEMaM

Tema 1. Beegenue. [Ipenmer ¢pusuxu.

Beenenue. Ilpeamer pusuku. 3amaun u Metobl. ['umnore3sl u Teopun. AGCTpakUUK U MOJENH.
dusnueckue BeIUUNHBI U UX U3MepeHne. CBs3b (U3UKU C IPYTUMHU HayKaMH.

Tewma 2. Kunemartuka touku. [IpoctpancTBO, Bpemsi, Macca, TeOMETpUs

Kunemaruka touku. IIpocTpaHcTBo, Bpems, Macca, reoMeTrpusi. MexaHMYecKoe IBUKECHHUE.
Cucrembl enuaul. CU: ocHOBHbIE eauHUIbI cucTeMbl. Cuctema orcuera. OpToroHaiabHas
cucreMa KoopauHar, opThl. IlpeoOpasoBanme koopauHar. Omnepanuu HajJ BEKTOPAMHU.
CkansipHoe, BEKTOpPHOE, JBOMHOE BEKTOPHOE IIPOU3BEICHUE, CMEIIAHHOE IPOM3BEJICHUE



BekTOpoB. Jluddepenumupoanue BekTopoB. Ilpupamenne Moayns W MOIYIb NPUPALICHUS
BekTopa. CriocoObl ONMMCaHWs IBWKCHHS MAaTePUATBHOM TOYKH: BEKTOPHBIN, KOOPJAMHATHBIMU,
ecrecTBeHHbIN. Tpaektopus. Paamyc-exrop. Ilyte. Ilepemenienue. CkopocTh. ¥YckopeHue.
KacarenpHblii  BekTOp. JIBMKE€HHME 1O  IUIOCKOW  KpuBOHM. HopmanbHBIH — BEKTOD.
Conpukacaromascs OKpPYXHOCTb, paguyC KpPUBHU3HBIL. YTOJI, YIJIOBasi CKOpPOCTb, YIJIOBOE
yckopeHue. BekTopHbIli XapakTep yrJoBbIX BeJMYMH. CBSI3b MEXAY YIVIOBBIMU M JIMHEWHBIMU
BeaMurHaMu. HopManbHOE 1 TaHreHuuanpbHoe yckopenue. [lyTh u nepemelieHue Kak HHTerpail.
OcHoBHas 3a1aua KuHeMaTUKd. Posb HauanbHBIX ycnoBuil. CTeneHu cBOOObI, YUCIIO CTEHEHEeH
CBOOO/IBI.

Tema 3. Jlunamuka MaTepuaibHOM TOYKU. 3aKOHbI HbIOTOHA.

Junamuka MmatepuanbHOW TO4ykd. 3akoHbl Heiorona. Cuibl B npupojse. DyHIaMEeHTAIbHbBIC
3akoHbl. [IpencraBnenus HproToHa 0 mnpocTpaHcTBe H  BpemMeHH. Macca. HMwmnynbc.
NHuepuuanbHble cUCTEMBI OTCUeTa. J[Ba THIIA 33124 B KJJACCUYECKON MEXAHMKE.

Tewma 4. [IpuHIHUIT OTHOCUTEIBHOCTH U TIpeoOpa3zoBanus [ anwies.

[TpyHIMIT OTHOCUTENBHOCTH U NpeoOpa3oBanus ['anunes. MuBapuantsl. LleHTp Macc cucteMsl
MaTepHUalbHbIX TOUEK.

Tewma 5. Cuctema MaTepHaIbHBIX TOYEK. 3aKOH COXPAHEHHUS UMITYJIbCa.

Teopema o nBwxkeHun neHrpa macc. Cucrema IeHTpa Macc. 3aKOH COXPAHEHHs HMITYJIbCA.
PeaxktuBHoe nBr>xeHue. @opmyiia Memepckoro.

Tewma 6. Pabora. MoutnocTs. Kunernueckast sueprust. [loTeHImanbpHas S3HEprusl.

Pa6orta. Momnocts. Kuneruueckast sneprusi. [lone cun. Pabora B ogHOpOoaHOM MOJIE, B TIOJIE
HEHTpaIbHbIX cuil. KoHCepBaTUBHBIEC CUIIBI, TIOTEHIIUANBHEIE 1011 Pab0oTa KOHCEPBATUBHBIX CUJT
10 3aMKHYTOMY KOHTYpY. ['paguent. CBsi3b MeX1y CUJION U MOTEHIUAIbHON SHEPTHEH.

Tema 7. 3aKOH COXpaHEHHUS SHEPIHH.

[ToreHunanbHast sHeprus. 3aKOH COXpaHEHHUs 3Hepruu. JuccunatusHble cuibl. [Ipumepsr: 2-s
KOCMHUYECKasi CKOPOCTh; OAIITUCTHUECKUI MasSTHUK.

Tema 8. Teopema Kénura aiis cucteMbl MaT. TOYEK.

Kunerndeckass 2HEprus CHUCTEMBI MaTEpUAIbHBIX TOYEK IPU IPOU3BOJIBHOM JBUKCHHH.
Teopema Kénura st cuctemsl MaT. TOUEK

Tema 9. YcnoBue paBHOBECHS MEXaHUYECKOW CUCTEMBI.

VYcnoBue paBHOBecHs] MEXaHWYeCKOM cucTeMbl. [loTeHInanbHas siMa, MOTEHIMAIbHBIN Oapbep.
@UHUTHOE ¥ HH(OUHUTHOE JBH)KEHUE.

OcHOBBI CHIENMAIBHON TE€OPUHU OTHOCUTENIBHOCTH.

Tema 10. ITocrymarer CTO. Kunemaruka CTO. PenstuBuctckas Mexanuka. IIpennocbuiku
nosiBieHus cnenuanbHoil Teopun otHocuTenbHOCTH (CTO). OCHOBBI crenMaIbHOW TEOPUU
otHocutenbHocTH. [Toctynatsel CTO. IIpeoOpasoBanus JlopeHiia KOOpAUHAT U BPEMEHHU.

Tema 11. IIpeoOpazoBanus JlopeHIia B BEKTOpHOI opme.

Cas3b npeobdpazoBanuii Jlopenna u npeodpazoBanuii 'anunes. Crneactus u3 npeodpazoBaHUiA
JlopeH1a: 0THOBPEMEHHOCTh COOBITHIL; ANTMHA Tena; 3aMe/ieHne BpeMeHH. CoOCTBEHHOE BpeMsl.
[ToBenenne p-me3onoB. MutepBan. Koopamnata Ct 4-x mepHoro Bekrtopa. [IpeoOpazoBanus
JlopeHna kak mOBOPOT B 4-X MEPHOM IpPOCTpaHCTBe (ct, X, y, z). [IpeoOpa3oBanue u cioxxeHue
ckopocreit B CTO.

Tema 12. Jlunamuxa CTO.

PenstuBucrckuii umnynsc. PenstuBucrckas sHeprus. JHeprus nokos. Kunernueckas sHeprus B
CTO. UuBapuanTtsl. [Ipeobpa3oBanus ummnyiabca ¥ SHEpruu. B3anuMocBsi3b Macchl U 3HEPTHUU.
Bropoii 3akon HetoToHa u npeo6paszoBanue cuibl B CTO.

13

Tema 13. DOHeprus B3aumosericteus. [lonHas sHeprusa u SHEPrUs MOKOSI.

Oneprust B3aumojericteus. [lonHas 3Heprus u sHeprus nokos. MOTOH, €ro SHEPrHUs U Macca.
3akonsl coxpanenus B CTO. ledpekt macchl, mpuMepsbl.

Tema 14.ITporiecchl CTOTKHOBEHUS.



[Tporecchl CTONKHOBEHUS. AOCONIOTHO YIpYyrue, YIpyrue W HEynpyrue CTOJIKHOBEHHUS.
Koadduunent nepepaun 3Hepruu npu ynpyrux CTOJIKHOBEHUsX. HeneHTpanpHbIN yiap 1mapos,
yron paznera miapoB. CrtonkHOBeHUss B JsabopatopHou cucteme u CIM. 3amemienue
HeiitponoB. [loteps oHeprum mnpu  aOCOMIOTHO HEynpyrom yaape. PenstuBucrckue
CTOJIKHOBEHHUSI.

Tema 15. HeunepuumansHbie cucTembl oTcuera. ['paBuTalimonHas U MHEpTHas macchl. [IpuHnun
HKBUBAJIEHTHOCTH.

Heunnepuuanbhuble cuctemsl orcyera. [IpeoOpa3oBaHusl KOOPAUHAT, CKOPOCTH M YCKOPEHHs B
HEMHEPIMAJIbHBIX cHcTeMax oTcyera. Cuibl HMHEPIHMM: TEPEHOCHAs, ILEHTPOOeKHas,
KOPHOJIMCOBA.

Tema 16. 3akoHBI COXpaHEHHsS B HEMHEPLHMAIbHBIX cHCTeMax oTcueTa. OCOOEHHOCTH CHI
WHEPLHUN.

3akoH bapa, masatHuk ®yko. BnusiHue BpamieHusi 3emyid Ha BeC Tejla. 3aKOHBI COXPAHEHUS B
HEMHEpLHaIbHBIX cucTeMax oTcuera. OCOOEHHOCTH CHJI MHEpLMHU. ['paBUTallMOHHAs U HHEPTHAs
Macchl. [[pyuHIUI SKBUBAJIEHTHOCTH.

Tema 17. MoMmeHT nuMmnyibca yacTuibl. MOMEHT Crilbl. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCa.
MowmeHT umIynbca 4acTulibl. MOMEHT cuiibl. 3aKOH COXpaHEHHUsS MOMEHTA UMITyJibca. MOMEHT
MMITYJIbCA CUCTEMBI MATEPUAIIBHBIX TOUYEK.

Tema 18. YpaBHeHHE MOMEHTOB.

VYpaBHEeHHE MOMEHTOB. MOMEHTBI CUJI U MMITLYJIbCA OTHOCUTEIBHO OCU. YPAaBHEHHE MOMEHTOB
OTHOCHUTEJIBHO OCH.

Tema 19. 3akoHbI COXpaHEHUS U CUMMETPUU IIPOCTPAHCTBA U BPEMEHMU.

3aKOHBI COXPAaHEHUs1 U CUMMETPUH MPOCTPAHCTBA U BPEMEHH.

Tema 20. A6comoTHO TBepaoe Teao. MomeHT nnepiuu. Teopema Il telinepa.

AbcomoTHO TBepaoe Teno. [InoTHOCTh BemecTBa, pu3ndeckn OECKOHEYHO Mallblii 00bEM. Bubl
NBWOKEHUs TBepaoro Ttena. CreneHu cBoOoabl. PasnokeHue IBMXKEHUS TBEPAOIro Tela Ha
cocrapisitone. BpamarensHoe aBukeHue. Bektop yrioBol ckopocTH. MrHoBeHHas: OCh
BpaieHuss. MomeHT uHepuuu. Ero Beraricienne. MoOMeHTBI MHEPLIMU JUCKA, CTEPXKHA. Teopema
[ITeiinepa

Tema 21. JIBu>KeHHE TBEPIOTO TeJla MO/ IEHCTBUEM CHIL

[Tapa cun. JIBukeHne TBEpAOro Tena noj AeiicteueM cuil. CBoWCTBa CUCTEMBI IIEHTpa Macc.
Tema 22. Kunernueckasi 3HEprus Teja, BPAIIAlOIIErocs BOKPYT HEMOABUKHON OCH.
Kunernyeckas sHeprus Tena, Bpallaroerocss BOKpYyr HEMOABMKHON OCH.

Tema 23. PaGoTa MOMeHTa CHUJI TP BPAIlEHUH TBEPJIOTO TEJIa BOKPYT HEMOABUKHON OCH

PabGora MomeHTa cuil pu BpalleHUH TBEPAOIO TeJla BOKPYT HETOABUKHOMN OCH.

Tema 24. Ten3zop unepuuu. CBoGoHbIE Oocu. ['Mpockon

Tenszop wuHepnuu. InaBHble ocu. Omnuncouj uHepuuu. Kunernueckass »sHeprus Ipu
IPOM3BOJILHOM BpalleHUH TBepjaoro Ttena. CBOOOAHbBIE OCH, YCIOBHS MX CYIIECTBOBAHMS.
Kunernyeckas sHeprus Teja MpU IUIOCKOM JIBKEHUHU. AHAJIOTHS MEXAY MOCTYNaTeIbHbIM U
BpaliaTenbHbIM - ABkeHUEM. llpuBenennas Pammyc wuHepnuu. I'mpockon. Ilpeneccus.
I'mpockonnueckue cuibl. [I[puMeHeHre rupoCcKonos.

Tema 25. 3akoH tarorenus Herotona. 3akons! Kemepa.

3akoH TaroreHnss HproroHa. OmneiTel KaBeHaumma 10 ONPENENeHMI0 T'PaBUTALMOHHOW
NOCTOSIHHOM, KpYTHJIbHBIE Bechbl. llpuTspkeHue Ten HempaBuwibHOW (opMmbl. HampsikeHHOCTB
rpaBUTAIMOHHOTO ToNsl W mnoteHumain. [lome mapoBoro cnos. I[lome omHopomHOro mIapa.
['paBuranmonnslii paguyc. “Uepusie apippl”. Cdepa [IBapummnpaa. JBuxkeHue miIaHeT U
KOMeT. 3a/1ada ABYyX Tel. 3akoHbl Kemtepa, UX CBsI3b ¢ 3aKOHAMHU COXPAaHEHUs B MEXAHHUKE.

Tema 26. Mexanuka cruomHbx cpef. Jedbopmanuu u HanpsbkeHHs B TBEPIBIX Tenax. 3aKoH
I'yka

Mexanuka CIUIOIIHBIX cpea. [lepopmanuu u HampspkeHHs B TBepAbIX Tenax. 3akoH ['yka,
Monyib lOura, xoaddumuent Ilyaccoma. Monayms BcecTopoHHEro cxkaTus. CBsS3b MEXIY
monyisimu FOHra, BcectopoHHero cxarus M koddpounuentom Ilyaccona. Jedopmarus u



MOJyJIb CJBMIa, €ro CBA3b C JApyruMu MoayiasaMmu. [luarpamma pactspkeHud. llpenesnst
IPONOPLHUOHATIBHOCTH, YIIPYTOCTH, TEKYUECTH, pa3pbiBa. DHEPrus yIpyrux aegopmanuii.

Tema 27. MexaHuka )KuJKOCTEN U ra3oB. 3akoH Apxumena. Y paBHeHue bepHyim.

Mexanuka xuakocteil u razos. KoaduuueHT cxrumaeMocTi 1 MOAYJIb BCECTOPOHHETO CXKATHUS.
3akoH [lackans. 3akoH Apxumena. Jlunum u TpyOku Toka. CTallMOHApHOE TEUYEHUE KUJIKOCTH.
Teopema o HepaspeiBHOCTH CTpyH. MneanbHas KUAKOCTh. Y paBHeHHE bepHymn.

Tema 28. TeueHne BA3KOM KUJKOCTH.

Teuenue Bs3koi kuakocTH. KoapduuueHnt Bsi3kocTH. [IBH)KEHHE Tel B JKUAKOCTAX M rasax.
OOtekanue Tem )KUAKOCTHIO U Ta3oM. [lapanokc 1’ Anambepa. Dddext Marnyca. TypOynenTHOE
U JlaMuHapHOEe TeueHus. Yucno PeitHonbaca. Teuenue >kuaKoCcTH B Kpyriioi Tpyde, dopmyna
Ilya3zenns.

Tema 29. CoOoanbIe KoJIeOaHUs. ' apMOHUYECKUN OCITUILIATOP.

Konebanus. Ilepuogmueckast pyHkius. CBOOOIHBIN TapMOHMYECKHH OCHMIUIATOP: Macca Ha
IOpYy)XUHE, MaTeMaTU4eCKMH MasTHUK, (u3nyeckuil MasTHUK. Poib HadajabHBIX YCJIOBHI.
Amiuatyna, dactota, ¢asza. I'padukm cmemieHus, CKOpPOCTH, YCKOPEHHS TapMOHHYECKOTO
OCLMJUIITOpA. DHEPIUsi FTApMOHUYECKOI0 OCLMIUISTOPA.

Tema 30. 3aryxarouuii rapMOHUYECKUIN OCIUAIUISTOP

3aryxaromuil TapMOHMYECKU OCLMUIATOp (Macca Ha IpPYKUHE ¢ MOKpPBIM TpeHueMm). Meroa
KOMIUIEKCHBIX 4Hces. PelleHne ypaBHEHHUs 3aTyXarolllero rapMOHHUYECKOT0 OCLUIUIATOPA.
[Tonkputnyeckoe, KpUTHYECKOe, HaJkpuTtudeckoe 3aryxaHue. Koadduuument 3zaryxanus,
NepuoJl, YacToTa, aMIUIMTyAa 3aryxaHus. Bpems 3aryxanus. Jlorapupmudeckuii JeKpeMEHT
3aTyxaHus. JJoOpOTHOCTh OCHMILIATOPA. DHEPIuUs 3aTyXaloUIMX KoJIeOaHuil.

Tema 31. ['apmoHMUECKUN OCHMIUISITOP 11O JEHCTBUEM BHELIHEH TrapMOHUYECKOM CUJIBL.
Crnoxenue xoneOanuil. Konebanus ofHOro HampapiieHUs! U OAHOM 4acTOThl. MeToJl BEKTOPHBIX
nuarpamm. buenus. CnoxeHue B3aMMHO-NIEPIEHIUKYISAPHBIX KosneOaHuil. @urypsl Jluccaxy.
["apmoHMueCKnll OCUMIUIITOP MOJ JACWCTBHEM BHEIIHEH TIapMOHHMYECKOM cuibl. Pemenue
YpaBHEHUS METOJOM KOMIUIEKCHBIX 4Hcesl. AMIUINTYIa U (pa3a BBIHYXAECHHBIX KOJEOaHUU.
Pezonanc. JloOpoTHocTh. ['paguku amMmiauTya CMELIEHHs, CKOPOCTH M YCKOPEHHUS B
3aBHCUMOCTH OT 4YacTOTHI BhIHYKJaronien cwibl. [IlupuHa pe3oHaHcHOU KpuBoil. Bo3aeiicTBre
IIPOU3BOJILHON CHJIBI HA TAPMOHUYECKUH OCHMILIATOP. Pypbe — pa3ioKEeHUE CUIIBL.

Tema 32. Henunelinble konebaHus.

Henuneiinble koneOanus. Pas3nojkeHue NMOTEHUMAIbHOW SHEPrMM B psA BOJIM3U IMOJOKEHHS
paBHOBecus. Meros Teopun Bo3MylleHM. Bropas u Beicmine rapMoHuku. [lapamerpuyecknii
pe3oHaHc. ABTokose0anus. PenakcanmonHsle KonebaHus.

Tewma 33. BoiHBI B pa3iuyHBIX cpeaax

Bonnbl B pasnuusbix cpenax. I[IpononbHble u nonepednslie BoaHbL. PpoHT BOaHBL. BosHOBas
noBepxHocTh. [leprof, AnMHa BOIHBI, BOJIHOBOE YHCIIO, BOJHOBOM BEKTOp, 4aCTOTA. Y paBHEHUE
IUIOCKOW BOJIHBI (TPUTOHOMETPUYECKOE M HKCHOHEHIMAJIbHOE TpeJcTaBieHus). BoaHoBoe
ypaBHenue. I[lpunmun cynepnosunmu. KorepentHocth. WHTEepdepennus. Ctosunre BOIHBI.
YpaBHeHUe CTOsTUEH BOJIHBL. Y376l M MyYHOCTH CMELICHUs, CKOpOCTH, Aedopmaruu. Konebanus
cTpyHbl. COOCTBEHHBIE YacTOThl. YpaBHEHHE CTOSYEH BOJIHBI JUISl CTPYHBI, 3aKPEMJICHHOW C
000MX KOHIIOB.

Tema 34. Yopyrue BoJIHBI B TBEPIOM Cpee.

VYupyrue BoiHBI B TBEpaoi cpene. Pa3zoBas CKOPOCTb NPOAOJIBHBIX U IONEPEYHBIX BOJIH.
OHeprus ynpyroil BoaHbel. OO0beMHasi INIOTHOCTh dHepruu. TenecHblil yroi. [lonsTue mortoka
BekTopa. IIoTok 3HEpruu, MIOTHOCTH MOTOKA 3HEPTUU. Bekrop YMoBa. IHTEHCHBHOCTD BOJIHBI.
3Byk. Bricota, TemOp, rpomkocth. Akyctuueckuid cmektp. Ilopor cnbimmmoctu. Ilopor
6oieBoro omymieHus. YpoBeHb TIpoMkocTH. CkopocTh 3Byka B Tazax. CBs3b MeXAy
WHTEHCUBHOCTHIO 3BYKOBOW BOJIHBI W aMIUTUTY/ION KoJjiebaHus naBieHus. Dddekt Jlommaepa B
AKyCTHKE.



9. Tekymuii KOHTPOJIb MO AUCUHUIIUHE

Texkymuil KOHTpOJb IO AMCHUIUIMHE MPOBOAUTCS IYTEM KOHTPOJISA IOCEUIaEMOCTH,
KOHTPOJISI  BBIIOJHEHMS] IPAaKTUYECKUX 3aHATHI, KOHTPOJIBHBIX 3aJaHUl U TECTOB,
KOJUIOKBUYMOB [0 MarepuasiaM JUCLUIUIMHBI, BBIIOJHAEMbIX CAMOCTOSATEIBHO.

Texymmii KOHTPOIJIb PUKCHPYETCs B (OpMe KOHTPOJIBHOM TOUKHA HE MEHEE OJTHOTO pa3a B
ceMecTp.

OueHoyHble MaTepuaibl TEKYILIEro KOHTpOJA pa3melneHsl Ha caiite TI'Y B pasupene
«Mudpopmarms 06 oOpazoBareabHON porpamme» — https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUHN OLNCHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

JK3aMeH B MEePBOM ceMecTpe MPOBOJUTCS B NMUCbMEHHOU dopme mo Owmieram. buner
COJIEpKUT ABa Borpoca. IIpogomkurenbHOCTh SK3aMeHa 1,5 yaca.

K sKx3ameny J0mycKarTcs TOIbKO T€ CTYAEHTHI, KTO YJOBIETBOPUTEIBHO BBIIIOJIHUI BCE
MMPAKTUYCCKUC 3aJIaHUA.

[lepBrie Bompochl OunetoB mpoepsitoT ¢opmupoBanue OIIK-1 B cooTBeTCTBUU C
uaaukaTopom MOIIK-1.1. OTBeTHI HatOTCS B pa3BepHYTOH dopme.

Bropeie Bompockl OmiieroB mnposepsaroT Gopmupoanue I[IK-1 B cooTBercTBUU C
unaukaropom UIIK-1.1. OTBeThI mat0Tcs B pa3BepHyTOil hopme.

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB.

1. Kunemaruka. IIpoctpancTtBo, BpeMs, macca. Mexanuueckoe ABuxkeHue. CUCTEMbI eIMHHUII.
Cucrema otcuera. Tpaektopusi. Paguyc-sexrop. Ilyts. [lepememienue. Ckopocts. Cpennss
Y MCHOBEHHAasi CKOPOCTb.

2. Jlmxkenwe 1o TUIOCKOW kpuBoW. KacartenmbHblii BekTOop. HoOpMmanmbHBIM — BEKTOP.
Cormnpukacaroniasicsi OKpYKHOCTb, paauyC KpuBHU3HBI, HopManbHO€ U TaHTeHLMAIbHOE
YCKOpEHHUE.

3. Ilyte u mepememnieHue kak uHrerpai. OCHOBHas 3alaya KWHEMAaTHKU. Pollb HadalbHBIX
YCIOBUH.

4. Kuneruueckas HEprus IpHU NMPOU3BOJIBHOM BpalleHHMH TBepAoro tena. CBOOOJHBIE OCH.
Kunerndeckas 3Heprus Tena npu miIocKoM JBUKEHHUH.

5. HnepuumanbHble cHCTeMbI OTcueTa. J[Ba Tuma 3ajauy B Kiaccuueckoil mexaHuke. [IpuHiun
OTHOCHUTENIbHOCTH U IIpeoOpa3zoBanus [ anues.

6. Kunetnueckas sHeprus Tena, BpAIAIOLIErocs BOKPYT HEMOJABMXKHOU ocHu. Pabora MomeHTa
CHWJI IIPH BPALLIEHUH TBEPAOIO Tea.

7. lleHTp Macc cUCTeMbl MaTepuajbHBIX TOUYEK. TeopemMa O JBIKEHHUU LIEHTpa Macc. 3aKOoH

COXpaHEHHUsI UMITYJIbCA.

PeaktuBHoe nBrxenue. @opmyia Merepckoro.

9. Pabota. Momuocts. Kuaerndeckas s3HepTHs.

10. INone cun. PaboTa B 0THOPOHOM TOJI€, B TOJI€ HEHTPAIbHBIX CHIIL.

11. KoHcepBaTuBHBIE CHJIBI, MOTEHIMANbHBIE TOJsA. PaboTa KOHCEpBAaTUBHBIX CHJI IO
3aMKHYTOMY KOHTYpY. [loTeHIInanpHas sHeprus.

12. lMotennmanpHas »Heprus. ['pamuent. CBs3b MEXIY CHIOW W TMOTCHIMATBHOW JHEPTHUCH.
3aKOH COXpaHEHMsI SHEPTUU.

13. AGcomoTHO ymNpyrue, Ynpyrue W HEynpyrue croilkHoBeHHA. KoadduimeHt mnepenaun
SHEPTUHU NP YNPYTUX CTOJIKHOBEHUSX.

14. HeuenTpanpHelili ynap mapoB, yroi pasiera mapoB. CTOJIKHOBEHHS B Jab0OpaTOpHOI
cucreme u CLIM. 3amemnenue HeWTpoHOB. IloTeps sHepruu mnpu aOCOIIOTHO HEYNPYrom
yaape.

15. PensiTUBUCTCKUE CTOIKHOBEHHUSI.

16. YcmoBue paBHOBECHS MEXaHUUYECKOW CHCTEMBI.
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PenstuBucrckas ~ mexanuka.  IIpeamochuikM  TMOSBIEHUS — CHELUAJIbHOW  TEOPUH
otHocutenbHOCTH (CTO). OCHOBBI cleMabHOW TEOPUH OTHOCHUTENBHOCTU. [locTymarsl
CTO.

[IpeoOpazoBanusi Jlopenma koopauHat W BpemeHH. CBs3b mpeoOpasoBanui JlopeHma u
npeoOpa3zoBanuii ['amues.

[IpeoOpazoBanms Jlopenna B BekTopHoi Gopme. CrnenctBus u3 npeodpazoBanuii JlopeHua:
OJTHOBPEMEHHOCTh COOBITHH; JJMHA Teja; 3amenieHue BpemeHu. CoOCTBEHHOE BpeMsl.
[loBeneHue L-ME30HOB.

Hurepsain. [IpeodpazoBanus JlopeHiia kak moBopoT B 4-X MEpHOM IpocTpaHcTBe (Ct, X,Y,Z).
[IpeoOpazoBanue u cinoxenue ckopocteit B CTO.

PenstuBucrckuit mmnynesc. PensituBucTcKas sHeprus. OHeprus mokos. KuHeTnudeckas
sueprus B CTO.

WNuBapuantsl. [Ipeobpa3oBanus UMITyJIbca U SHEPTUU. B3auMOCBS3b MacChl M SHEPTHH.
Bropoii 3axon HeroTona u ipeodpazoBanue cuiibl B CTO.

Oueprus B3aumojieicTBus. [lonnas sneprus u s3ueprus nokosi. ®oToH, ero sHeprus U Macca.
3axonbl coxpanenus B CTO. Jledekt Macchl, IpUMepHI.

Hewnneprmansaele cuctemMsl orcyera. [IpeoOpa3oBanus KOOpIUHAT, CKOPOCTH U YCKOPEHUS B
HEWHEPUHUAIbHBIX CUCTEMAX OTCYETA.

Cuutpl MHEpUMU: TIEPEHOCHAS, IIEHTPOOEKHAs, KOPUOJIMCOBA, MaITHUK DyKO.

Bnusiaue Bpaienust 3eMiu Ha Bec Tena.

3aKOHBI COXpAaHEHHUS B HEMHEPIHUAIbHBIX cUCTeMax oTcueTra. OCOOCHHOCTH CHJI MHEPIIUU.
['paBuTalIMOHHAs ¥ MHEPTHAsA Macchl. [ [pUHIIMT 5KBUBAJICHTHOCTH.

MowmeHT nmIysbca 4acTuilbl. MOMEHT CHIIbl. 3aKOH COXpaHEHUS! MOMEHTA UMITYJIbCa.
MoOMEHT UMITyJIbCa CUCTEMbI MaT€PUAIbHBIX TOUEK. Y PABHEHHE MOMEHTOB.

AbcomoTHO TBepaoe teno. CreneHu cBoOObI. JIBHKEHHE TBEPIOTO Tela IMOJ JACHCTBHEM
cui. [Tapa cun. CBolicTBa cUCTEMBI LIEHTPA MaccC.

MOMEHTHI CUJT M UMITYJIbCA OTHOCUTENIBHO OCU. Y paBHEHHE MOMEHTOB OTHOCUTEIBHO OCH.
MowmeHnT unepuuu. Ero Beraucienue.

Teopema IlteitHepa.

Kunernueckast sHeprus Teia, Bpalllarolllerocsi BOKPYr HEeMoABMKHON ocu. Pabora MoMmeHTa
CUJI IIPH BPALLIEHUH TBEPAOIO Tea.

Tensop unepuuu. ['naBHbIe oCH.

Kunernyeckast sHeprus npu HpPOU3BOJIBHOM BpALlEHUMH TBepaoro tena. CBOOOAHBIE OCH.
Kunernueckast sHeprus Teia npu MI0CKOM JABUKEHUU.

I'mpockormn. Ipeneccusi.

CkatbIBaHUE TeJl C HAKJIOHHOM II0CKOCTH. Panuyc nHepuuu.

3akoH Tarorenuss Hprorona. OmnbiTel KaBenauina 1o ONpenesieHHI0 TpaBUTAIIMOHHOM
MOCTOSIHHOM, KpyTUJIbHBIEC Bechl. [Iputsokenue ten HenpaBuibHON GopMbl. HanmpskeHHOCTD
IPaBUTALMOHHOTO MOJISl M TOTEHIUAIL.

[Tone mwapoBoro cnod. Ilone omHopomgHoro mapa. I'paBuTanvoHHBIM paguyc. “UepHble
neipel”’. Chepa IBapummnbaa.

JIBM>KeHHME TUIaHET M KOMET. 3ajada JByX Tesl. 3akoHbl Kemiepa, MX CBSI3b C 3aKOHAMH
COXPAaHEHHUS B MEXaHHKE.

Mexanuka criomHsix cpen. Jledbopmanuu u HampshkeHUS B TBEPABIX Tenax. 3akoH [yka,
Moxayns FOura, koaddurment [Tyaccona. Moayns BCeCTOPOHHETO CXKATHSA.

Cesa3p Mexay monyiasmu FOHra, BcecTopoHHero cxarus u koddounuentom Ilyaccona.
Jlepopmarus 1 MOAYJb CIBUTA, €TO CBSA3b C IPYTUMH MOIYJISIMHU.

Juarpamma pactsxenus. [Ipenensr nponopunoHaIbHOCTH, YIPYTOCTH, TEKYYECTH, pa3phlBa.
DHeprus ynpyrux nedopManui.

Mexanuka >XuakocTed U razoB. Koap@puuueHT cKUMaeMOCTH M MOJIYJb BCECTOPOHHETO
cxatusd. 3akoH [lackans. 3akoH Apxumena.

JIuauum u TpyOku Toka. CTalMoHapHOE TEYEHHUE MXUAKOCTH. TeopeMa O Hepa3pbIBHOCTH
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cTpyu. UneanbHas KUAKOCTb. Y paBHEHUE bepHyin.

Tedenwne Bsa3kou xxunkoctu. Koagdunuent Bsa3kocTu. TedeHne KUAKOCTH B KPYTIIoH Tpyoe,
dopmyna ITyazeitns.

JIBI>KeHHE Tesl B JKMIAKOCTAX M razax. OOTekaHue Ten KUAKOCThIO M rasoM. Ilapamoxc
n’Anambepa. O¢dexkr Marnyca. TypOyrmeHTHOe U JamMuHapHOoe TedeHHs. Ywucio
Petinonnaca.

Hezaryxaromuii rapMOHMYECKMM OCHMJUIATOP: Macca Ha MpPYKHUHE, MaTeMaTHYECKHM
MasATHHK, (u3ndeckuii MasTHUK, LC - xoHTyp. Ponb HauagpHBIX YCJIOBHH. AMIUIMTYAA,
qacrota, (paza. ['paduxu cMemeHus, CKOpocTH, YCKOPEHHs TApMOHUYECKOTO OCIIIUISTOPA.
OHeprus rapMOHMYECKOT0 OCHUIUIATOPA.

3aryxatommid rapmMonundeckuid ocumiuisatop llogkputuueckoe 3aryxanue. Koadouiment
3aTyxaHus, epHoJ, YacToTa, aMIJINTYy/a 3aTyxaHus. Bpems 3atyxanus. Jlorapupmudeckuit
JeKpeMeHT 3aryxaHus. JJoOpOoTHOCTh OCHIILIATOPA.

3aryxaroIui rapMOHMYECKAN ocliuiATop Kputndeckoe, HaIKpUTUYECKOE 3aTyXaHUE.
AMIUTUTY/a U SHEPTHUS 3aTYXAIOMINX KOJICOaHUH.

Cnoxenue konebanuil. KonmeOaHusi OJHOrO HampaBieHUs M OJHOM dYacToThl. Meton
BEKTOPHBIX Juarpamm. buenus.

CrnoxeHne B3auMHO-TIEpIEHIUKYIISIPHBIX KojeOanuil. durypsl Jluccaxy.

['apmoHMYeCKHMT OCHMIUIATOP NOJX ACHCTBUEM BHEIIHEW TapMOHHMYECKOW cuibl. PemeHune
YpaBHEHHs METOJOM KOMIUIEKCHBIX Yucesl. AMIUIUTYAA U (pa3a BBIHYKJICHHbBIX KOJeOaHUM.
Pezonanc. JIoOpoTHOCTB.

I'paduku aMIUINTYyJ] CMEILEHUs, CKOPOCTH U YCKOPEHHMs B 3aBHUCHUMOCTU OT 4YacTOTHI
BBIHYKJ1aro1en cwibl. [lInpuna pe3oHaHCHOM KpUBOM. Bo3nelicTBre NpOU3BOJIBHON CUJIbI HA
rapMOHMYECKUHA OCHWILIATOP. Dyphe - pa3ioKEeHUE CHUIIBL.

Henuneitapie konebanus. ABrokosnebanus. Perakcannonnsie konebanus. [lapamerpuaeckuit
pe30oHaHcC.

Bounbl B paznmnunbix cpenax. [IpogonbHbie U nonepeyHbie BoJHbL. DpOHT BOJIHBL. BonHOBas
OBEPXHOCTH. Ileproa, nyimHa BOJIHBL, BOJIHOBOE YUCIIO, BOJTHOBOW BEKTOP, YacTOTA.
VYpaBHEeHHE TUIOCKOI BOJIHBI (TPUTOHOMETPUYECKOE M IKCIOHEHLHUAIbHOE MPEICTABICHHUS).
BonHoBoe ypaBHEHHE.

[punnun cynepnosunuu. Korepentnocts. UnTepdepenius.

VYnpyrue BosHbI B TBEpOH cpene. Pa3oBast CKOPOCTh MPOJOJIBHBIX U MONEPEYHBIX BOJIH.
OHeprusi ynpyroit BosHbl. OOBbEeMHasl MJIOTHOCTH SHEpruu. [IOTOK HSHEpPruu, MIOTHOCTH
MOTOKA SHEpruu. BekTop MiIoTHOCTM MOTOKa 3Hepruu (BekTop YMoBa). MIHTeHCHMBHOCTH
BOJIHBI.

O¢dexr Honmuaepa 11t 3ByKOBBIX BOJH.

Crostuve BOJNHBI. YpaBHEHHE CTOSYEH BOJHBL. Y3Jbl U MYYHOCTH CMEIIEHUS, CKOPOCTH,
nedopmaruu. DHeprus CTosiueil BOIHBI.

Konebanus ctpynbl. CoOCTBEHHBIE YacTOTHl. YpaBHEHUE CTOSYEW BOJIHBI ISl CTPYHBI,
3aKperIeHHON ¢ 000MX KOHIIOB.

11. Y4yeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE

«Moodley https://moodle.tsu.ru/course/view.php?id=3199

6) OI_ICHO‘-IHBIC MaTCepHraJibl TCKYLICIO KOHTPOJIA U HpOMCXCYTOqHOﬁ arTeCTalluu 110

mucuurummae (https://www.tsu.ru/sveden/education/eduop/).

6) OI_ICHO‘-IHBIC MaTepHraJibl TCKYLICTO KOHTPOJIA U HpOMCXCYTOqHOﬁ arreCcTalluu 110

JIUCITAIIIINHE.

[lepeueHb BOPOCOB, BEIHOCUMBIX Ha IK3aMEH.

1. Kunemaruka. IIpoctpancTBO, Bpems, macca. MexaHnuueckoe nBrkeHue. CHCTEMBI
equnul. Cucrema orcuera. Tpaekropusi. Paaumyc-ektop. Ilyte. Ilepemenienue.
Cxopoctb. CpeniHsisi ¥ MTHOBEHHAsi CKOPOCTb.


https://moodle.tsu.ru/course/view.php?id=3199
https://www.tsu.ru/sveden/education/eduop/
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JIBmkeHne 1o Iulockod KpuBoil. KacartenpHbli BekTOop. HopManbHbIN BEKTOP.
Cornpukacaromascsi OKpyKHOCTb, painyC KpuBHU3HbI, HopManbHOE M TaHT€HIIMATIBbHOE
YCKOPEHHE.

I[lyte u mnepememenune kak wuHTerpain. OcHOBHasg 3ajadya KUHEMAaTWKd. Ponib
HaYyaJIbHBIX yCIOBUM.

Kunernueckasi sHeprusi npu Mpou3BOJILHOM BpallleHuu TBepaoro Tena. CBoOOAHbBIE
ocu. KuHetnueckas 3Heprus Tena MnpH MI0CKOM JBUKEHHUMU.

WNuepunaneHble cuctembl oTcuera. J[Ba Tuma 3agad B KJIACCHYECKOM MeEXaHUKE.
[TpuHIMT OTHOCUTENBHOCTH U peoOpa3zoBanus [ anumes.

Kunernueckasi sHeprus Telsa, BpalalOIIerocsi BOKPYr HeMoABMkKHOW ocu. PabGota
MOMEHTA CUJI IIPH BPALIEHUH TBEPAOIO TEJA.

Lentp Macc cucTemMbl MaTepHAIbHBIX TOYEK. TeopeMa O NBMKEHHM IIEHTpa Macc.
3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOe nBrxkeHue. @opmyinsl Memepckoro u [{lnoakoBckoro.

Pa6ora. MomaocTs. Knnernueckast sHeprus.

[Tone cui. PaboTta B 0IHOPOAHOM MOJI€, B M0JI€ HEHTPATbHBIX CUJI.

KoHcepBartuBHble cuibl, NOTEHUUANbHbIE TOJA. PaboTa KOHCEpBATHBHBIX CHJI IIO
3aMKHYTOMY KOHTYpY. [loTeHumanpHas sHeprus.

[lorenumaneuass »Heprus. ['paguent. CBs3b MeXIy CHUIOM U TMOTEHIUAIHLHOMN
SHeprueul. 3aKOH COXpaHEHUsI SHEPTUH.

AOCONIOTHO yIIpyrue, yhOpyrue W Heynpyrue croiakHoBeHHs. Koaddunment
nepeaady SHEPTUM NPU YIPYTUX CTOJIKHOBEHUSX.

HenentpansHblii ynap mapos, yroi pasiera mapoB. CTOIKHOBEHHS B 1a00paTOPHOI
cuctreme u CIIM. 3amennenue Heitponos. [loreps »Heprum npu abCOMIOTHO
HEYIPYIOM yJape.

PenstuBucTCKHE CTOJIKHOBEHUSI.

VYcnoBue paBHOBECHS MEXaHUYECKON CHCTEMBI.

PenatuBuctckas wmexaHuka. [Ipennocwiiky TOSIBIEHHS CHELUAIbHOM TEOPUH
otrHocutenbHOCTH (CTO). OcCHOBBI cCHENMATIBHOW TEOPUU OTHOCUTEITHLHOCTH.
IToctynarsr CTO.

[Ipeo6pa3zoBanus Jlopenua koopauHat 1 BpemeHH. CBsi3b npeodpazoBanuil Jlopenna
u ipeoOpa3zoBanmii ["amunes.

CrnenctBus u3 npeobpazoBanuii JlopeHia: 0 JHOBPEMEHHOCTb COOBITHI; IJTMHA TEIa;
3amesienne Bpemenu. CooctBeHHoe Bpemsi. [loBeeHue [L-Me30HOB.

Wutepsan. Koopaunara k=ct. 4-x meproro Bektopa. [IpeoOpa3oBanus JlopeHiia kak
noBOpPOT B 4-x MepHOM mpoctpaHcTBe (Ct, X,¥,z). IlpeoOpa3zoBaHHe U CIOKCHHUE
ckopocteit B CTO.

PenstuBuctckuii  umMmmynsc.  PensTuBucTckas — dHeprus.  OHEprus  IMOKOS.
Kunernueckas sueprus B CTO.

WuBapuantsl. IlpeoOpa3oBaHust uMIylbca M SHEPruu. BzauMocBa3b Macchl U
SHEPTHUH.

Bropoii 3akon Hptotona u npeo6paszoBanue cuibl B CTO.

OHeprus B3aumoaencTsus. I1oHas sHeprus u sHeprus nokosi. @oToH, €ro SHEPTrus U
Mmacca. 3akoHbl coxpaneHnusi B CTO. ledpekt macchl, mpuMepsbl.

Heunepunaneueie cuctembl otrcuera. [IpeoOpa3zoBaHusi KOOpPAMHAT, CKOPOCTH U
YCKOpPEHUS B HEMHEPLUAIBHBIX CUCTEMAX OTCUETA.

Cuiibl MHEpIHMH: TIEPEHOCHAsA, IEHTPoOeKHas, KOPUOJIHCcOoBa. 3akoH bepa, MasTHUK
dyxko.

Binsiaue Bpaienust 3eMiau Ha Bec Tena.

3aKOHBI COXPAaHEHHUS B HEWHEPUHUAIBHBIX CHUCTeMax orcuera. OCOOEHHOCTH CHII
uHepuuy. ['paBUTallMOHHAs M HHEPTHAs Macchl. [I[pUHIMIT SKBUBATIEHTHOCTH.
MowmeHT HUMITYJIbCA YaCTHUIIbL. MoMeHT cuabl. 3aKOH COXpPAaHCHUA MOMCHTA UMITYJIbCA.
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MoMeHT uMITyJibca CUCTEMbl MaT€PUATbHBIX TOUEK. Y pABHEHHE MOMEHTOB.
AGcomoTHO TBepaoe Teno. CreneHn cBOOOAbI. JIBWDKEHHE TBEpAOrO Teja IO
nevicteuem cuil. [lapa cui. CoiicTBa CHCTEMBI LIEHTPa Macc.

MOMEHTBI CHJI M UMITYJIbCA OTHOCUTENBHO OCH. Y PaBHEHHME MOMEHTOB OTHOCHUTEIBHO
OCH.

MowmenT unepuuu. Ero Beraucienue.

Teopema Illreiinepa.

Kunernueckasi sHeprus Telsa, BpalalONIerocsi BOKPYr HemoABMkKHOW ocu. PabGota
MOMEHTa CUJI IPU BpaIIEHUU TBEPAOIO Teja.

Tenzop unepuuu. ['1aBHbIE OCH.

Kunernyeckasi sHEprus mpu MPOW3BOJIBHOM BpalieHUH TBEpAoro Tena. CBOOOIHbBIC
ocu. Kunernueckas sHeprus teia npu IOCKOM JBUKEHUH.

I'mpockormn. Ilpeneccust.

CkaTpIBaHUE TEJ ¢ HAKJIIOHHOM IIOCKOCTU. Paguyc nnepuunu.

3akoH TaroreHuss HptotoHa. OnbiTel KaBeHuia o onpeaeneHuto rpaBUTallMiOHHON
MOCTOSIHHOM, KPYTWJIbHbIE Bechl. [IpuTsikeHHe Tel HeNmpaBWIbHONH  (HOPMBI.
HarmnpsixkeHHOCTh TPaBUTALIMOHHOTO MOJIS ¥ IIOTEHIHAT.

[lone mapoBoro cnos. Ilone opHopoanoro mapa. ['paBuUTanMOHHBIA paaunyc.
“Uepnbie npipbr”. Chepa LBapimminsaa.

JIBrkeHue IIaHeT W KOMeT. 3ajada JAByX Tel. 3akoHbl Kemsepa, ux cBs3b C
3aKOHAMHU COXPAHEHHUS B MEXaHUKE.

MexaHuka CIUIOIIHBIX cpeA. [lepopmanuu u HampsKeHUs B TBEPABIX TeNax. 3aKOH
I'ykxa, monyns FOnra, K03 punment [Tyaccona. Momyns BCECTOPOHHETO CHKATHSL.
Cs3p Mexay wmoaynsimMu IOHra, BcecTOPOHHEro caTus M KO3(pQPUIMEHTOM
[Tyaccona. [ledopmanust 1 MOIYIIb CIBUTA, €TO CBSI3b C PYTUMH MOJYJISIMU.
Huarpamma pactsbkeHus. [Ipenensl mponopruoOHaNbHOCTH, YIPYTOCTH, TEKYUYECTH,
paspbiBa. DHEprus ynpyrux nedopmanui.

Mexanuka KUIKOCTeH M Ta3oB. KoappuuueHT cxKUMaeMOCTH U MOAYJb
BCECTOPOHHETO cxkaTus. 3akoH [lackans. 3akon Apxumena.

Jlununu wu TpyOkm Toka. CranMoHapHOe TedeHue HKUAKocTH. Teopema o
HEpa3pbIBHOCTH CTPyH. MneanbHas )KuakocTb. YpaBHeHue bepHyim.

Teuenue Bs3Kkoit sxuakoctu. Koapdumment sskoctu. TeyeHne KUIAKOCTH B KPYTIon
TpyOe, popmymna Ilyazeiimns.

JIBI>KEHHE TeJl B XKMJKOCTAX U razax. OOTekaHue Tel )KUIKOCThIo U razoM. [lapagoke
n’Anambepa. O¢pdextr Marnyca. TypOyneHTHoe M JamMuHapHOoe TeueHus. UYwucio
Petinonsaca.

Hezaryxaromuii rapMOHUYECKUI OCHMIUIATOP: Macca Ha MpYXKUHE, MaTeMaTH4YeCKUM
MasTHUK, Qusnueckuii wmasatHuk, LC - kouTyp. Ponp HayanpHBIX YyCIOBHUH.
Ammuntyaa, vactora, (¢asza. ['paduxku cmemieHus, CKOpPOCTH, YCKOPEHHUS
FapMOHHMYECKOT0 OCLUIUIATOPA.

OHeprus rapMOHMYECKOT0 OCHUIUIATOPA.

3aryxaomuid ~ rapMoHudeckuii  ocumiuiAatop  [loakputHueckoe — 3aTyxaHHe.
Kosddunuent 3aryxanus, mnepuoja, dacToTa, aMmIUIUTyJa 3aTryxaHus. Bpewms
3aryxanud. Jlorapudmuyecknii fekpeMeHT 3atyxanus. JJoOpoTHOCTh OCIIILIATOPA.
3aTyxawlmuid rapMOHMYECKH  ociuurATop  Kpurthueckoe, HaaKpUTHYECKOE
3aTyxaHHue.

AMIUIMTYZA 1 DHEPTHs 3aTyXarouX KoieOaHuil.

Crnoxenue konebanuit. Konebanusi oJHOro HampaBiIeHUs U OJHON 4acToThl. MeTox
BEKTOPHBIX 1uarpamm. buenns.

CrnoxeHne B3auMHO-TIEPIICHIUKYIISIPHBIX KojeOanuil. durypsl Jluccaxy.
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I'apmoHHYECKHMI OCLHWIIIATOP IOJ JEHCTBUEM BHEIIHEH T'apMOHUYECKOW CHIIBL.
Pemenune ypaBHEHHSI METOJOM KOMIUIEKCHBIX 4ucel. AMIUMTyaa U  (asa
BBIHY)KJICHHBIX KosieOanuii. Pesonanc. JJoOpOTHOCTB.

I'padviku aMIIuTys CMeIleHusl, CKOPOCTH U YCKOPEHHUS B 3aBUCHMOCTH OT 4acTOTHI
BbIHYKaromen cuisl. [upuna pesonancHoi kpuBod. Bo3zaeicTBue NpOU3BOIBLHON
CWJIBI Ha TAPMOHNUYECKHUI ocHUIUIATOp. Dyphe - pa3noKeHue CUIbL.

Henuneitnple  xonebanus.  ABrokoneOanus.  PenmakcannoHHble — KojeOaHUs.
[TapameTpuyeckuii pe3oHaHC.

Bonubl B paznuunbix cpenax. [IpoaonbHble U monepedyHbie BOJIHBL. DPOHT BOJHBI.
Bonnosas nosepxHocts. [lepuon, ajivHa BOJIHBI, BOJIHOBOE YUCIIO, BOJHOBOM BEKTOP,
4acToTa.

VYpaBHeHHE TMJIOCKOW BOJIHBI  (TPUTOHOMETPHUUECKOE M SKCIIOHEHIMAIbHOE
npenacrasieHus). BoiHoBoe ypaBHEHueE.

[Tpunnun cyneprnosuiuu. Korepentnocts. MaTepdepenmms.

Yupyrue BosiHBI B TBepJoi cpene. Pa3zoBasi CKOPOCTh MPOAOJIbHBIX U MONEPEUHBIX
BOJIH.

OHeprusi ynpyroi BosHbl. OObeMHass IUIOTHOCTh J3Hepruu. I[loTok sHeprum,
IUIOTHOCTh MOTOKA PHEPruu. BEKTOp MIOTHOCTH MOTOKA SHEPTHUHU (BEKTOpP YMOBA).
NHTEeHCUBHOCTH BOJIHBI.

Dddext Jonmnepa 1yist 3ByKOBBIX BOJH.

Crosiune BOJHBI. YpaBHEHUE CTOSYEH BOJHBL. Y3Jbl M IYYHOCTH CMEIICHUS,
CKOpOCTH, fedhopManiuu. JHEPrusi CTOSAYEH BOITHBI.

Konebanus crpynbl. COOCTBEHHBIE 4YacTOTHI. YPaBHEHHWE CTOSYEH BOJIHBI JUIS
CTPYHBI, 3aKPEIUICHHOM ¢ 000MX KOHIIOB.

B) [lepeveHb peKOMEHIyEMbIX CEMUHAPOB M MPAKTUUCCKUX 3aHSTHIA:

©CoNoaR~wWNE

Ckaunspsl 1 BeKTopbl. Oniepanuu ¢ HUMHU.

Kunemaruka HEepeIsITUBUCTCKONW MaTepHaIbHON TOUKH

3aKOHBI IMHAMUKHU MaTE€pPUATIbHOW TOUKH.

3aKOH COXpaHEHUs! UMITYJIbCA.

PaGora, mouHOCTh. ['paarieHTHAs CBA3B

3aKOH COXpaHEHMsI MEXaHMYECKON YHEpruH. CTOIKHOBEHHS.
[ToreHunanbHast, KHNHETUYECKas SJHEPTHsl. 3aKOH COXPAaHEHUS SHEPTUH.
CriennanbHast TeOpHsi OTHOCUTENbHOCTH. KnHemartuka.

. CriennanbHast TeOpUs OTHOCUTENIBHOCTH. PensTUBUCTCKAs AMHAMMKA

10 MomeHT umnysabca. MOMEHT cuil. 3aKOH COXpPaHEHUSI MOMEHTA UMITYJIbCA.

11. JIlunamuika abCOFOTHO TBEPAOTO Tesla. MOMEHT HHEPLIUU

12.0cHoBHOE ypaBHEHHE BpalaTeIbHOIO IBUKEHUS. [ UpocKor.
13.HeunepruanpHble CHCTEMBI OTCUETA.

14 T'unponunamuka. Ypasuenue bepaymiu.

15.I'paBuTanoHHoE NoJIE.

16.Kunematuka kone6anuii. buenus, purypst Jluccaxxy. CBoO0OHbIE KOJTEOaAHUS.
17.3aryxaromue Konebanus.

18.Brinyx1eHHbIE KOJIeOaHMs.

CamocrosTenbHas padoTa CTy/IeHTa BKIIOYAET:
yriayOJIeHHOE TEOpeTHYEeCKOe M3Yy4YeHHE pasJielioB Kypca MpU MOATOTOBKE K JIEKIMOHHBIM U
MPAKTUUYECKUM 3aHITHSIM;
— TOJTOTOBKY K OOCYXJIEHHIO MaTepualia, B TOM YHCJIE€ CAMOCTOSTENbHBIN MOMCK HEOOXOIUMBIX
MCTOYHHUKOB MH(OPMALIUH, BKIIIOYast HAy4YHO-00pa3oBaTelbHbIE pecypchl ceTu MHTepHeT;

BOHpOCBI, BBIHCCCHHBIC HA CaMOCTOATCIIbHOC U3YUCHUC.
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— PeaktuBHoe nBuxenue. opmyna Memepckoro
— bammcrnyeckuii MassTHUK

— CkaTbIBaHUE TeJ ¢ HAKJIOHHOM IIOCKOCTH.

— IIpuBenennas macca

JlutepaTypa K TeMaM ISl CaMOCTOSITEIBHOTO U3YICHUS

1. Mexannka. OCHOBHBIC 3aKOHBI [DnekTpoHHbIi pecype] / U. E. Upogos. — 12-e u3.
(31.). — M. : BUHOM. JIa6oparopus 3uanuii, 2014. — 309 c. : un.

2. CuByxun JI. B., O6mmii xypc ¢usuku. B 5-tu tomax. Tom 1. MexaHuka,

UsznarensctBo: ®usmariaut, 2014 1, ISBN: 978-5-9221-1512-4, 560c¢
3. MartseeB A.H., Mexanuka u Teopusi oTHOocuTenbHOCTH, M., 3-¢ u3a. — M.: OHUKC
21 Bek: Mup u O6pazoBanue, 2003, 432 c.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

[lepeueHb OCHOBHOM U AOMOJHUTEIBHON Y4eOHOM TUTEPATYPHI.

a) OCHOBHas JIUTEpaTypa:
H. B. Cagennes, Kype ¢pusuku. B 3 Tomax. Tom 1. Mexanuka. MonexyisipHas ¢pusuka. YdyeGHoe

rocobue UznarensctBo: «Jlane» 2016 r. ISBN: 978-5-8114-0685-2, 978-5-8114-0648-5
CuByxun /I. B., O6muii xypc ¢usuxu. B 5-tu tomax. Tom 1. Mexanuka, M3maTenbcTBo:
®uszmartiut, 2014 r, ISBN: 978-5-9221-1512-4, 560c¢

MatseeB A.H., Mexannka u teopus otHocutenbHOCcTH, M., 3-¢ m31. — M.: OHUKC 21 Bek:
Mup u O6pazosanue, 2003;

Wponos, N.E., 3anaun mo obmieii pusuke. — CI16: U3narenbcrBo:Jlanb, 2016. —416 c.  ISBN:
978-5-8114-0319-6

0) TOTOJIHUTENBbHAS TUTEpaTypa:
I'openuk I'. C. Konebanus u BomHbL. BBefieHHe B aKyCTUKY, paAro()U3UKy U ONTUKY— 3-€ U3

nox pen. C.M. PertoBa. — M.: DUSMATIIUT, 2007. — 656 c. —ISBN 978-5-9221-0776-1.
Kypc dbusuku, non penaxiueii Jlozosckoro B.H., CII06.: U3natensctBo «Jlanby, 2001, 1.1.
Oeitaman, Jleiiton, Connc, GeliHMaHOBCKHE JeKINH 110 ¢usuke, uzan.3-e, M, Mup, 1976-78
Hetrnad A.A., SABopckuit b.M., Jlebenes A.K., CnpaBounuk no ¢pusuke, uza. 8-e, 20006,
Kopu I'., Kopu T, CiipaBounuk o MmaremaTuke, 1968 u noszxe.

B) pecypchl ceti IHTepHeT:

1. https://mf.bmstu.ru/info/faculty/kf/caf/ké/lit/docs/uchebnik/Trofimova_Kurs_fiziki.pdfhttps:/
/ru.wikipedia.org—mnopran ®usuka

2. https://old.mephi.ru/students/vl/physics/index.php

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOIHO paclpoCTpaHIeMoe ITPOrpaMMHOE 00ecrieueHue:!

— Microsoft Office Standart 2013 Russian: maket mporpamm. BrirodaeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOaMYHO AOCTYIHBIE o0sauHble TexHonoruu (Google Docs, Slnnekc Auck u T.1.).

0) nH(hOpPMAaIIMOHHBIE CIIPABOYHBIC CUCTEMBI:


https://ru.wikipedia.org–портал/
https://ru.wikipedia.org–портал/
https://old.mephi.ru/students/vl/physics/index.php

— DNEeKTPOHHBIN Kartajaor Hayunoit O6ubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIeKTpoHHAas 6ubnuoreka (peno3uropwuii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— 3BC Koncynbrant cryaenTa — http://www.studentlibrary.ru/

— ObpasoBatenbHas mwardopma KOpait — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

Aynuropuu A IPOBEASHUS 3aHATHI JIEKIIMOHHOTO TUIIA.

AynuTopuH JUIs TpPOBEACHUS 3aHATHH CEMHMHApPCKOTO THIA, HWHIUBHIYaJbHBIX U
IPYNIOBBIX KOHCYJIbTAUH, TEKYIIETO KOHTPOJISL U MPOMEXKYTOYHON aTTECTALIUU.

[Tomemienust 111 caMOCTOSATENbHONW pabOThI, OCHALICHHBIE KOMIIBIOTEPHOM TEXHUKOU U
JIOCTYNIOM K ceTH VHTepHEeT, B 3JIEKTPOHHYI0 HWH(OPMAIMOHHO-00pa30BaTEbHYIO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynutopuu Il TPOBEACHMSI 3aHATUH JIGKIMOHHOTO W CEMUHAPCKOro THIIA
UH/IMBUAYAIIbHBIX W TPYNIOBBIX KOHCYJIBTALWH, TEKYIIEro KOHTPOJS M IPOMEKYTOYHON
aTTecTalliu B cMeleHHOM Gopmarte («AKTpy»).

15. Undopmanus o paspadorunkax

HNemkxun Bnagumup IletpoBud, mpodeccop, TOKTOp (U3HKO-MAaTEMATHUECKUX HAYK,
¢dusnueckuii pakynpbTer TOMCKOTO TOCYIapCTBEHHOTO YHUBEPCHTETA, 3aB. Kadenpoil ooOmeld u
SKCIIEPUMEHTAILHON (PU3UKU
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